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SEMICONDUCTOR PACKAGE CONTAINING AN INTEGRATED-CIRCUIT 
CHIP SUPPORTED BY ELECTRICAL CONNECTION LEADS 

Cross-Reference To Related Applications 

[0001] This application is based upon and claims priority from prior French 
Patent Application No. 03 01964, filed on February 18, 2003 the entire 
disclosure of which is herein incorporated by reference. 

Field of the Invention 

[0002] The present invention generally relates to the field of semiconductor 
packages and more specifically to a semiconductor package containing an 
integrated-circuit chip. 

Background of the Invention 

[0003] Semiconductor packages which comprise a leadframe that includes a 
central platform to which an integrated-chip are known. These types of 
semiconductor packages are generally fabricated with radiating external 
electrical connection leads connected at a fixed distance from the central 
platform and generally connected to the integrated-chip via electrical connection 
wires. 

[0004] These type of semiconductor package although useful, have their 
shortcomings. One shortcoming is the complexity to fabricate the chip. 
Accordingly, a need exists to overcome the complexity to fabricated 
semiconductor packages with lead lines attached to integrated circuits. 
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Summary of the Invention 

[0005] The semiconductor package according to the invention containing an 
integrated-circuit chip, comprises a leadframe formed from spaced-apart 
electrical connection leads, the chip being fixed to or supported by a front 
surface of the leads, electrical connection means for connecting the chip to the 
electrical connection leads and a block of an encapsulation material in which at 
least the leads are at least partly embedded. 

[0006] According to the invention, at least some of the leads may 
advantageously each have at least one rear external electrical connection 
surface not covered by the encapsulation material of the block. 

[0007] According to the invention, at least one rear surface of the electrical 
connection leads and at least one rear surface of the encapsulation block 
preferably constitute the rear face of the package. 

[0008] According to the invention, the electrical connection leads preferably have 
rear recesses covered by the encapsulation material of the block. 

[0009] According to the invention, at least some of the electrical connection 
leads may advantageously each have an end part that extends along a rear face 
of the chip and this chip is fixed to an upper surface of the rear face. 

[0010] According to a variant of the invention, the chip is fixed to the electrical 
connection leads via an adhesive film. 

[001 1] According to the invention, the electrical connection means may comprise 
electrical connection wires that connect the chip to a front surface of the 
electrical connection leads. 

[0012] According to the invention, the chip and the electrical connection means 
may be embedded in the block of encapsulation material. 
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[0013] According to another variant of the invention, the chip is fixed to the 
electrical connection leads via electrical connection balls. 

[0014] According to the invention, the encapsulation block may advantageously 
comprise a peripheral annular part extending forwards. 

[0015] According to another variant of the invention, the chip is fixed to a rear 
face of a plate via first electrical connection balls, this plate is fixed to the front 
face of the leads via second electrical connection balls and the first and second 
electrical connection balls are connected via electrical connection tracks formed 
on the rear face of the plate. 

[0016] According to the invention, the encapsulation block may comprise a 
peripheral annular part extending forwards, around and at a certain distance 
from the plate, a ring made of a filling material filling the space that separates 
the periphery of the plate from the peripheral annular part. 

[0017] According to the invention, the chip may optionally comprise an optical 
sensor in its front face, the plate being transparent. 

[0018] According to the invention, the package may optionally support an optical 
device comprising a lens placed above the plate facing the optical sensor. 

[0019] According to the invention, the optical device preferably comprises an 
annular support fixed to the front peripheral part of the package. 

Brief Description of the Drawings 

[0020] The subject matter, which is regarded as the invention, is particularly 
pointed out and distinctly claimed in the claims at the conclusion of the 
specification. The foregoing and other features, and advantages of the invention 
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will be apparent from the following detailed description taken in conjunction with 
the accompanying drawings in which: 

[0021] FIG. 1 shows a cross section of a semiconductor package according to 
the present invention; 

[0022] FIG. 2 shows a partially cut-away top view of the semiconductor package 
of FIG. 1; 

[0023] FIG. 3 shows a bottom view of the semiconductor package of FIG. 1 ; 

[0024] FIG. 4 shows a partial section on IV-IV of the semiconductor package of 
FIG. 1; 

[0025] FIG. 5 shows a cross section of another semiconductor package 
according to the present invention; 

[0026] FIG. 6 shows a top view of the body of the semiconductor package of 
FIG. 5; and 

[0027]' FIG. 7 shows a cross section of the semiconductor package of FIG. 5 
equipped with an optical device. 



Description Of The Preferred Embodiments 

[0028] It should be understood that these embodiments are only examples of the 
many advantageous uses of the innovative teachings herein. In general, 
statements made in the specification of the present application do not 
necessarily limit any of the various claimed inventions. Moreover, some 
statements may apply to some inventive features but not to others. In general, 
unless otherwise indicated, singular elements may be in the plural and vice 
versa with no loss of generality. 
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[0029] FIGs. 1 to 4 show a semiconductor package 1 , having the overall shape 
of a square-based parallelepiped, having a rear face 2, a front face 3 and side 
faces 4. 

[0030] This package 2 includes a flat metal leadframe formed by a multiplicity of 
spaced-apart radiating electrical connection leads 5 that have a rear surface 6 
lying in the plane of the rear face 2. 

[0031] Each electrical connection lead 5 has an external end part 7 that extends 
from the corresponding side face 4 and an internal end part 8 that extends 
beneath the rear face 9 of an integrated-circuit chip 10. 

[0032] The chip 10 is supported by and fixed to the electrical connection leads 5 
via an adhesive film 1 1 interposed between the rear face 9 of the chip 1 0 and 
the front face 12 of the internal end part 8 of the electrical connection leads 5. 

[0033] The rear end edge of the end part 8 of the electrical connection leads 5 
has a rear recess 13 and the rear longitudinal edges of the electrical connection 
leads 5 have recesses 14 and 15. 

[0034] The electrical connection leads 5 are electrically connected to the chip 10 
via electrical connection wires 16, one end of which is respectively soldered to 
pads 1 7 made on the periphery of the front face 1 8 of the chip 1 0 and the other 
end of which is respectively soldered to the front face 19 of the external end part 
7 of the leads 5. In the example shown, the front faces 12 and 19 of the 
electrical connection leads lie in the extension of one another. 

[0035] The electrical connection leads 5, the chip 10 and the electrical 
connection wires 16 are embedded in a block 20 of an encapsulation material, 
for example a thermosetting resin, the perimeter of which corresponds to the 
aforementioned faces of the package 1 . 
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[0036] Thus, the material of the encapsulation block 20 fills the spaces between 
the electrical connection leads 5 and covers their recesses 13, 14 and 15 in 
such a way that these electrical connection leads 5 are suitably anchored. The 
rear face 21 of the encapsulation block 20 lies in the same plane as the rear 
surfaces 6 of the electrical connection leads 5 in such a way that these rear 
surfaces 6 are not covered by the encapsulation material and can be externally 
connected. 

[0037] The process for fabricating the semiconductor package 1 that has just 
been described may be the following. 

[0038] The process starts with a flat metal plate, for example made of copper, 
which includes a multiplicity of longitudinal and transverse branches that define 
a multiplicity of locations in which the plate presents a multiplicity of electrical 
connection leads 5. 

[0039] At each of the locations, an integrated-circuit chip 10 is fixed to the front 
face of the internal parts 8 of the corresponding electrical connection leads 5, 
having beforehand provided the chips 10 with an adhesive film 9. 

[0040] The process continues with the electrical connection wires 16 being 
placed in each of the locations. 

[0041] The plate thus equipped is placed in the cavity of an injection-moulding 
mould in a position such that the rear surfaces 6 of the electrical connection 
leads 5 are in contact with a wall of this cavity and the encapsulation material is 
injected in order to form the block 20. 

[0042] Finally, after demoulding, the component obtained is cut up by sawing so 
as to obtain semiconductor packages 1 at each aforementioned location. 

[0043] FIGs. 5 and 6 show a semiconductor package 20 that comprises a 
square-based package body 21 produced in the following manner. 
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[0044] This package body 21 comprises a rear wall 22, that has a rear face 23 
and a front face 24, and a forward-projecting peripheral wall 25 forming an 
annular wall. 

[0045] The rear wall 22 comprises a flat metal leadframe formed from a 
multiplicity of radiating electrical connection leads 26 that have, respectively, a 
rear surface 27 lying in the plane of the rear face 23 and a front surface 28 that 
lies in the plane of the front face 24. 

[0046] In the rear edge and in the front edge of their external end part 29 going 
right up to the lateral face of the body 21 , the electrical connection leads 26 
have recesses 30 and 31 . 

[0047] In their internal end part 32, the electrical connection leads 26 have, in 
their upper edge, recesses 33. 

[0048] The electrical connection leads 26 also have, in their rear longitudinal 
edges, recesses (not shown in the drawing) that are equivalent to the recesses 
14 and 15 of the previous example. 

[0049] The package body 2 furthermore includes a block 34 of an encapsulating 
material, for example a thermosetting resin, that fills the spaces between the 
electrical connection leads 26 and the aforementioned recesses of the latter, 
and has a rear face 35 lying in the plane of the rear face 23 and a front face 36 
lying in the plane of the front face 24. 

[0050] Thus, the rear surfaces 27 and the front surfaces 28, opposite one 
another, of the electrical connection leads 26 are not covered by the 
encapsulation material, the block 34 having a central front recess 37, the bottom 
of which extends as far as the bottom of the front inner recesses 33 of the 
electrical connection leads 26. 
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[0051] To fabricate the package body 21 that has just been described, it may be 
advantageous to use a plate that has longitudinal and transverse branches 
between which locations are formed in each of which the plate has electrical 
connection leads 26. 

[0052] This plate is placed in the cavity of an injection-moulding mould having 
opposed walls that bear on the rear surface 27 and front surface 28 of the 
electrical connection leads 26. 

[0053] An encapsulation material is then injected in order to form the block 34. 

[0054] After this, the component obtained is cut up by sawing so as to obtain a 
package body 21 at each location. 

[0055] Having done this, the semiconductor package 20 includes a transparent 
plate 38 placed flat in the package body 21 , its periphery being at a certain 
distance from the peripheral wall 25. 

[0056] The plate 38 has, on its rear face, electrical connection tracks 39 and is 
fixed to and supported by the electrical connection leads 26 by means of 
electrical connection balls 40 that are interposed and soldered, on the one hand, 
to the electrical connection tracks 39 and, on the other hand, to the front surface 
28 of the electrical connection leads 26. 

[0057] The semiconductor package 20 furthermore includes an integrated-circuit 
chip 41 placed in the rear of the plate 38 and freely engaged in the recess 37 of 
the package body 21 . The chip 41 is fixed to and supported by the plate via 
electrical connection balls 42 that are soldered, on the one hand, to the tracks 
39 of the plate 38, and, on the other hand, to electrical connection pads 43 
provided around the periphery of the front face 43 of the chip 41 . 

[0058] Furthermore, the front face 43 of the chip 41 has, in its central part, an 
optical sensor 44 and the space between the periphery of the chip 41 and the 
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rear face of the plate 38 is filled with a filling material 45 in which the balls 42 are 
embedded. 

[0059] It follows from the foregoing that the chip 41 is supported by the electrical 
connection leads 21 via the balls 42 and the filling material 45, the plate 38 and 
the balls 40, the optical sensor being in a closed space and therefore protected. 

[0060] The assembly formed by the transparent plate 38 and the chip 41 is 
produced separately from the available package body 21, as described above, 
by fixing the chip 41 to the plate 32 as described above. This assembly is then 
installed in the package body 21, fixing it by means of electrical connection balls 
40 as described above. 

[0061] FIG. 7 shows that the semiconductor package 20 is equipped at the front 
with an optical device 46 that includes an annular body 47, the rear face 48 of 
which bears on the front face 49 of the peripheral wall 25 of the package body 
21 . This annular body 47 is fixed to the front peripheral part of the 
semiconductor package 20 by means of a ring 50 of adhesive filling material that 
fills the space between the plate 38 and the peripheral wall 25 of the body of the 
package 21 and a rear annular recess 51 of the support 47 adjacent to its rear 
face 48. 

[0062] The optical device 46 furthermore includes an adjustment ring 52 
screwed into the annular support 47, this annular ring 52 carrying, in its bore, an 
optical lens 53 which is thus placed so as to face the optical sensor 44 of the 
chip 41. 

[0063] It follows from the foregoing that the chip 41 is placed in a sealed space 
bounded by the package body 21 , the plate 38 and the filling ring 50. 

[0064] As a variant, it would be possible for the package 20 to be provided only 
with the adhesive filling ring 50, and to be used directly without being equipped 
with the optical device 46. 
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[0065] Although a specific embodiment of the invention has been disclosed, it 
will be understood by those having skill in the art that changes can be made to 
this specific embodiment without departing from the spirit and scope of the 
invention. The scope of the invention is not to be restricted, therefore, to the 
specific embodiment, and it is intended that the appended claims cover any and 
all such applications, modifications, and embodiments within the scope of the 
present invention. 

[0066] What is claimed is: 
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